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(54) METHOD FOR PRODUCING CRACK-FREE GALLIUM NITRIDE THICK FILM BY 
HYDRIDE VAPOR PHASE EPITAXIAL GROWTH METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a crack-free gallium nitride thick film by a 
hydride vapor phase epitaxial growth method. 
SOLUTION: A GaN intermediate layer relaxing stress 
generated between a sapphire substrate and a GaN thick 
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film is first grown on the sapphire substrate, and 
successively, the GaN thick film is grown thereon to 
obtain a . crack- free GaN thick film, and the substrate is 
separated therefrom, by which a GaN wafer is obtained. 
This GaN wafer has the dislocation density of 107/cm2 
or less which is lower than that of the existent CaN thin 
film, therefore not only remarkably improves the life and 
productivity of a GaN blue laser diode (blue LD), but also 
is used as the fundamental material of an electronic 
device in the high output and high temperature field. 
Moreover, this method has the advantage that the 
process of the loading of the sapphire substrate into a 
reactor, the growth of the GaN intermediate layer, the 
growth of the GaN thick film and the discharge of the 

GaN thick film from the reactor after the growth can continuously performed. 
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17^100 vm<DGaN^fflm&f&&£ J £Z>&P£t, 

GaNjf <h*@ *t«J l^jSg^ST^g LfcGaN/§ 
HtC^fflcoS^S^^^^P^^tp^PGaN 

^/^GaN/?)KOKig*&o 

r, BtllSS^)cSiSit^507!;Ml50M m/hrT^>5 
^^-^SS^tC^il^^^GaNff^Siig^o 

[it^3S4] mmG a N^mm*f&g:tsi£Z)&mi*. 

tffffif-^r-rT^±{-507!;lgl50M m/hr(7)3$ 
JgT^5i"5^|5feGaN*^^^^^I^"C^^n^r. 
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[0001] 

[«M^JR"t-Sft«^»]*«WttfcKyK(hydrid 
[0002] 

[t**C0ftW]GaNU-if-^7[— K (LD) CO til 

ti*fa±ttm&$:m&i-tctb<D^m&ffiti,x&Ga 

^V;/GaNJgi, W%GaW^—^fr>&mx3bZ> 0 
[0003]^(020CO g Wfc»J*t*5fcto<Z>i£ila s G 
aNffKoKJS-CfeSo GaNKaSff<ftStS^4c|Sfe« 

Stt«So ^y-^^f^v^GaNitoWSfcabfc 

(^77^TS^^GaN^^SSi"^#T% 
*^tiGaNJ¥IRdS*fi»Wi-^5^»5>"C*>S« GaN 



(Hydride Vapor Phase Epitaxy) ffe-^^iji&TrfrJPjl^ 
tlZ> 0 ^*OMOCVD (Metal Organic Chemical Vap 
or Deposition) &^&K&K<DGaNftJI&te&btlZ> 

[0004]—*, GaN**— /^»i£l-fi#<a>ffl 
HdSfeS. ^:<Dt>-Cfc— #KH^?fcSwWSGaNl¥R 
tm$lX*%i±-rZ>?7y?X&Z>o GaNR^ff 

hu^t?GaNfflli:S*E^^75/^* s **i-53& s . *7 
r^TStEitwGaNKSrfiKfi-rsr^J:^*^^ 

^73/^tt«fibfeGaN«<7>ffSdS»iu m<0B*f«S± 
U*V\, Sfc+s »BrMmOGaNffK»t-C3S*"t-«Pp1 

[ 0005 ] fi^GDHVPEft "M'TV^*? 7 -fT 
Sfi±^GaNfflK*:fiKfi*^*ffitt. EllA&tfEl 
lB(c^LfcJ:5t-2o^^)tLfCo — ottHlAfc:* 
UfciilC* ■^7r>fTS*Rl±t-GaN»ffl;2S:fiKfi 

^:<D_h{CSi0 2 -v^3$rfflV^TELO(Epita 
xial Lateral Overgrowth) jfc"CGaNffBt4£:ritft£ 

^r^r^=Kioiitwii:SGaN/?:j^2o^i?:<^g^ 

•SrSCltT-fcSo U*>U ^*Lfe36T«fe-CGaNJMl*:* 
«3*Ktf* *95^0«^^^7r^TS®i:GaNflS 

[0006] 

4TmmtGaNmmt<nmzwmmt^x&ix m^b 

lim(Dm£<VGaN^mm%te\<^X J f7T^TmWL 

tGaNmmt(Dm\c±]^^h^^^&^^t\c 

[0007] 

fett, *7r>CrS«*fflv^-CGaNffIBIS:«5fii"5r 

6fc#><7)J?£l7I;^100/z mOGaN^IWJlSrfilcSS 
-££J£P£<*\ ffllSGaN«f MJi±tCHVPEfe-CGaN 

[0008]*55§B^*5V^T. iWIBGaNl'IBJiSrrilft 

5t«-e^fiL^:GaN«ttB»Wt-iKfi8fijSffi-efiEfib 
fcGaN»*Ki:^*««^/i*a»*-&**^ r Sk«* 
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eoftDlcSiC*^tflMk**4E*>5V^«:*— ^MK* 
[0010] 

[oon]Bi2tt, ^ftw^ohztYwrnm^? 
mxhz> 0 m^tc*5i£ s *»w^««tKyK«*a 

-fKJWJW)»3tt*tt"Ctt, 1^7r>fTSffil00^-tcD 

Bt300twBBJ^M^^SrKte"C#S»«Jli:UTG 
aN<t»3ft$ixfe^PflJi200S:*5<o IP*>> V^T** 

*$0XJaN*IHJB2OO*HVPE&TJ*fi$^ w 
^±^»JRW^GaNffBl300S:^ftS-&'5o 

[ooi2]rrr\ SttEiootuxtt, if^r-rr 

[0013]**:. *IBJi200fcL-Cttfe^ft»lll3ftS 

aNJii:ia3B(C^UybJ:5*^R&GaNJi^*>So 
[0014]£WGaNJf [D3AtC7^b^:J:5{-l 
571^^40 m m/hr^iS:^fi5SftTricSb^:GaNJB 
200a<^r507!;^150M m/hrOS^ceiiS-Cfiic 
SLfcGaN«200b*S3S2^fi8;fiUTftSn^:JB2 
00J:9«J**n, ^IfcGaNjf f*El3B^UU:5 
(Ci«fiRSi£«-T?^EfiL^GaNJl^»t-C?iStLfcJi20 
0-C**6 0 

[ooi5]rti,e>— o^^MS^-ev^-ftt^fflbT 

200±^250 ju mJ^iiCOff $SrW"t*5GaNffW4r 
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Lfc^h^^fP^tfTM^9^^02-r^GaNif: 

[0016]E!4AX^Ill4BT*{is ^*t£3lW*SrC 
*«Ufc*^9y^GaN»«i:*JBM^«*««*«fe 
t?*ftbfe«^9y^GaNff»(0^aD®IBS:Jt«i- 
5, H*UfcJ:5U:* H4AO«65feOJErjSfe-CfiS:fiLfeG 

GaN*H;o*B'ett^9!X^Sr*b*tft V ^ 



[0017RLTBI5A&T/l25B-t?ti:, 

ft^ffiT^ftL^fil^s/^GaNffBlOSiEWffiiS: 
it^-T^o Bl5A£0«e*<D*-ffiT*ric;fibfc^^7y^G 
aNff K^SKWf * IW«*:JLbnft t > 

^GaNffK^SSWfffiifttfe^K-ett^^r-fratKi: 
GaNfftt^HJ IdGaN * f^jf ^#£-T6r t*W h 
tiAZ-S&f&o rtbbtlBJI^ISEffOMOCVD-Cieto 
nfe»«JHir»5^Ctt, ifei" MOCVD»«JHi*S^ 

[0018]rcOJ:9*i¥V^raS^fflU>fcGaNfi!cg 
*jfeSrffifflbT250ju mOff^-CGaNfffllSr^fi* 
•frtbtf, H5Btc^b^:J:5lc«l^7s/^GaNffJR^s 

wren*. 

[0019]»CU>TrOHVPE GaNlMI-C^— If 

— y^h^^T^S^^^^-yrf^GaN^zn-^^^ 

*m*<ommtt&ti,xtizt>tiz>z.h&xzz> 0 

[0020] 

[HJfc0»I]«±, KML^l«t9**ffi-CGaNffiS(^ 

[002lJ«B^SnS~o^GaNflE«[tt»JE^«l«P 
SixS7K¥BB»7n-SjC«-CHVPEftT«fiL^:c 
Ga^ffiirT^^r^^^— y/i^fcbr*E*?ixfc 

[0022](HJfifi»Jl)fifcSSftoi^7r-rrSffiSrS 
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Ufc^ii^WtC24 // mff$<D^liGaNJi£j*ft<* 
3l3tt*250MmffS^GaNffBtS:ricS$-i*-^: o 
^UfGaNJf f230 m m/hr(Di&J&fii£gT*3 /i mi? 
S-C^fiL^tGaNJBWOju m/hr<OS5^ftiiS"e 
3ju mdc*LfcGaNJi3ftS3l!SlcaJi*iXT«8JIS:* 
g^itfc 0 JK«45/* m/hrOaftaft-CGaNflCIJl 

««!6*»feofe«RJC«rt^«>5GaN 
JMI«rlB»IIM** ^Krt?*^»c»DffiU-C«l^72/^G 

aNffBt*#fc 0 

[0023] (Xttffl2) *««ii:ni:J:5K:*7r 
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aNlMS^, ^250 // mJ¥£<7>GaNffJ8l 
SrEltgi^fc, ^RSGaNg^e3iS90jLtm/hr 
•CfiSifiS-fr, GaNffJ»(i45 » va/YaX^&^ 
fc. rt*dS»to9Rffi»*»bGaNJPBlO|»*« 
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'^#£0 r(7)GaN»^^— ^teWtfrVGafcimWk 
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